CRITICAL ITEMB LIBT

PROJECT: SRHS

SYSTEM: DAC_SUBSYSTEM

el eyt pheispu i anp P S Ui P — ASS'y HOMEHTLRYORE: ﬁ_‘!_[f_‘m_fl ASS¢y P/ SHEET - 1
SHER FMEA | WNAME, arY, ¢t FAILURE MODE FAILURE EFFECI HDWR / FUNC, RATIONALE FOR ACCEPTANCE
REF. rev. | oraulng eér. AND on 2/
DESEGNAT |ON CAUSE END ITEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
250 1 PROCEED/STOP | WODE: IF PROCEED DESIGN FEATURES
SUITCH, 10sS OF CONTACT OPEN,
ary-| wipur, CANNOT START OR
ME 452-0102- . CONTTNUE ANY TOGGLE SWITCHES USED OW THE DEC PANEL ARE WERMETICALLY SEALED,
7105 CAUSE(S): ° AUTO SEQUENCE. AND OF A MATURE AND PROVEW DESIGN. THESE SWITCKES ARE IN
€0 92020 (1) OPEN COMMON USE ON THE ORBITER VEWICLE.
SHEET 2 CONTACT, IF STOP COMTACT
OPEN, CANNDT THE SVITCHES ARE CONTROLLED BY ROCKWELL INTERMATIONAL
(2) POLE $10P° AN AUTO SPECIFICATEON MC 452-D102 AND MAVE BEEN QUALIFIED T0 THE
SAILS IN OFF | SEO, WITH THE REQUIREMENTS OF THIS SPECIFICATION.
POSITION. STOP SWITCH. ,
ELECTRICAL CONNECTIONS TO THE SUITCH ARE ACHIEVED BY MEANS OF
SPEC 95 SOLOERABLE TERMINALS,
OVERRIDE 1S
AVAILABLE 10 MINING TO SWITCH TERNIMALS UTILIZES NICKEL PLATED CONDUCTORS
AECOVER FULL WITH A POLYAHID INSULATION. SOLDERING OF THE NICKEL PLATED
FUNCTIONALITY. WIRE 10 THE SVITCH TERMINALS |5 CONTROLLED 8Y CAE PROCESS
SPECIFICATION PD 91059,
WORST CASE
ceeenocean THE WIRING HARHESS 1S DESIGNED TO BE CAPABLE OF SEPARATE
LOSS OF AUTO TESTING (FOR TMSULATION RESISTANCE, DIELECTRIC STAENGIH, AND
:Eﬁgucs sTOP CONTINUITY).,
SUBSEQUENT MOUNTING OF THE SWITCH TO THE DRC PANEL 1S BY MEANS OF A 15/32
FAILURE MAY NUT WHICH ENGAGES A THREADED BUSHING ON THE SWITCH, A KEYED
REQUIRE MAMUAL VASHER PROVEDES ROTATEON RESTRAINT. AFTER [NSTALLATION AND
BRAKES, TORGUING, THE NUT IS STAKED 10 THE PANEL BY A BLOB OF EPONY
CREM ACTION ADHESEVE. A STAINLESS STEEL GUARD PROTECTS THE SWITCH LEVER
REQUIRED. AGAINST DAMAGE OR IMADVERTENT OPERATION,
- REDUNDANT PATHS ANALYS[S OF THE DASIC PANEL STRUCTURE HAS DEMONSTRATED THAT
REMAINING THERE ARE NO RESOMAMCES 1N THE RELEVANT VIBRATION FREQUENCY
sececessienesns SPECTRUN, THES ANALYSES HAS BEEN VERIFIED BY VIBRATION TESTING
1) BRAKE SWITCH OF THE DEC PANEL ASSEMBLY,
(FOR SAFING THE
SYSTEM). APPLICATION ANALYSIS HAS CONFIRMED THAT ADEQUATE ELECTRICAL
STRESS MARGINS ARE ACHIEVED. :
2) SPEC 95
REASSIGNNENT AT THE PART LEVEL, QUALIFICATION/CERTIFICATION TESTING IS
(10 RECOVER DEFIMED BY ROCKWELL INTERNATIONAL SPECIFICATION MC452-0102.
FULL THIS TEST REQUIREMENT INCLUDES: -INSULATION RESISTANCE
FUNCTIONALITY). DIELECTRIC STRENGTH,CONTACT RESISTANCE,RANDOM VIBRATION {48
MINUTES PER AXIS) l.h.KIGE AT ONE ATHOSPHERE DIFFERENTIAL
PRESSURE, TOGGLE glREllG"L FOR SUW1TCH OPERATIOHAL CYCLES
REFER 10 TASLE 13,
ALL UNITS ARE SUBJECTED TO ACCEPTANCE TESTS WHICH INCLUDE
PRE-ACCEPTAHCE AUM- [N, DIELECTRIC STRENGTH, INSTALLATION
RESISTANCE, CONTACT RESISTANCE, ACCEPTANCE'VIBRATION, SEAL
TEST, VISUAL EXAMINATION,AND RADIOGRAPHIC 1MSPECTION.
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CRITICAL ITEMB LIBT PROJECT: SAN SYSTEN: BSYSTEM '
- e ——— ASS'Y NOM T T ASSTY P/%m§——= SHEET: __ 2
FMEA EMEA | WAME, Q1T, & | FATLURE MODE FAILURE EFFECT HDMR / FUNC. RATIONALE FOR ACCEPTANCE
REF. aev. | oraving afr. AND oN 1r
DESEGNAT 10N CAUSE END LTEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
250 1 PROCEED/STOP | MODE: IF PROCEED ACCEPYANCE TESTS
SWITCH. LOSS OF . | CONTACT OPEW,
orY-1 ouTPUT, CANNOT START OR THE HARDVARE ITEM 1S SUSJECTED TO THE FOLLOWING ACCEPTANCE
ME §32-0102- CONTINUE ANY ENVIRONMENTAL TESTS AS PANT OF THE DEC PANEL ASSENBLY.
CAUSE(SH AUTO SEQUENCE.
ED 92020 (1) OPEN O VIBRATSON: LEVEL AWD DURATION - REFERENCE TABLE 1
SHEET 2 CONTACT. 1F STOP CONTACT
OPEN, CANNOT O THERMAL:  +110 DEGREES F 10 PLUS 10 DEGREES f (2 CYCLES
(2} POLE SIOP AN AUTO - 9.5 HRS/CYCLE.)
FAILS IN OFF | SEQ. WITH THE
POSITION. ST10P SUHEN, THE DEC PANEL ASSEMSLY 13 FURTHER TESTED AS PART OF THE RMS
STSTEM TESTS (IPSIS ANS STRONGOACK TEST AND 19552 FLAT FLOOR
SPEC 95 TEST) WWICH VERIFIES THE ABSENCE OF THE FAILURE MODE.,
GVEARIDE 1S
AVAILASLE 10 QUALIFICATION TESTS
.Em. Full L N YT L)
FUNCT IONALETY. THE SUITCH ITEN HAS BEEN CUALIFIED FOR ORDITER USE. THE DRC
PANEL ASSEMBLY HAS SEEN SUBJECTED 10 THE FOLLOWING
WORST CASE QUALIFICATION TEST ENVIRDHMENTS.
LOSS OF AUTO O VIBRATION: LEVEL AND OURATION - REFERENCE TABLE 1
SEQUENCE STOP
SWITCH. ‘0 SHOCK: 206711 HS - 3 AXES (6 DIRECTIONS)
SUBSEQUENT
FAILURE MAY O THERMAL: 130 DEGREES F 70 -23 DEGREES F {12 HRS PER
REQUIRE MAKUAL CYCLE) (6 CYCLES)
CREN ACTION 0 MMIOITY: 95% (120 DEGREES F TO 82 DEGREES F CYCLE IN
REQUIRED. 15 HRS) 10 CYCLES TOTAL,
REDUNDANT PATHS 0 ENC: NIL-$TD-461 AS WODIFIED BY SL-E-0002 (FEST
REMAINING CEO0Y, CED2, CEO3, CSOT {DC/AC), CEO3, CSO1
cememcecacunses (ocshcy, cboz, clos, reo2 (a/nS, msd, mso3,
1) BRAKE SWELTCH RS04)
(FOR SAFING THE
SYSTEN).
FLIGHT CHECKOUT
IPECYS | meeeeeeceeceos
REASSIGNMENT PORS OPS CHECKLISY {ALL VERICLES) JSC 16987
{10 RECOVER
fULL
SUNCTIONALTTY).
PREPARED BY: NFNG SUPERCEDING DATE: 11 SEP B DAYE: 24 JuL 91 CIL REV: _1



CRITICAL ITEMB L18T

PROJECY: SRMS

SYSTEM: DEC SUBSYSTEM

e —— e

D D S e o ASSY "wmmlc Vit ass'y o/ SHEET: 3
FMEA FMFA HAME, O1Y, & FAILURE MODE FAILURE EFFECT HOMR / FUNC. RATIOMALE FOR ACCEPTANCE
REF. REA vrakinG nér, AND o 271
DES1GNATION CAUSE END ITEN CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
250 1 PAOCEED/STOP | MODE: IF PROCEED QA/INSPECTIONS
SWITCH. LOSS OF . CONTACT OPEN,
asy-1 oUTPUT, CANNOT START OR
NE 452-0102- % CONTINUE ANY HERMETICALLY SEALED TOGGLE GWITCHES ARE PROCURED TO ROCKWELL
7105 CAUSE(S): AUTO SEQUENCE. SPECIFICATION MC452-0102. ROCKWELL PART NO, ME452-0102----.
€0 92020 {1) OPEN QUALIFICATION ANG ACCEPTANCE TESTING OF SWITCHES IS PERFORMED
SHEET 2 CONTACT. gtzmglﬁ%;m T0 R.1. SPEC. MCAS2-0102,
[}
(2) POLE STOP AN AUTOD RECEIVING INSPECTION VERIFLES YHAT SWITCHES RECEIVED ARE AS
FAILS IN OFF SEQ, WITH THE IDENTIFIED IN THE PROCUREMENT DOCUMENTS, THAT NO PHYSICAL
POSITION. STOP SWITCH. DAMAGE HAS OCCURRED 1O SWITCHES DURING SHIPMENT, THAT THE
AECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEABILIY IMFORMATION
gcggl?ge s AND ACCEPTANCE TEST DATA IDENTIFIES ACCEPTABLE PARTS.
AVAILABLE T0 PARTS ARE IMSPECTED THROUGHOUT MAWUFACTURE AND ASSEMELY AS
RECOVER FULL APPROPRIATE TO THE MANUFACTURIHG STAGE COMPLETED. TKESE
FUNCTIONALITY. INSPECTTONS [NCLUDE, :
WONST CASE COMPOMENT MOUNTING TO FRONT PANEL INSPECTION, SOLDERING OF
eoomscnne WIRES TO SWITCH COMTACTS, WIRE ROUYING, STRESS RELIEF OF WIRES
LOSS CF AUTO ETC., OPERATORS AWD INSPECTORS ARE TRATMED AND CERTIFIED 1O
:Eﬁ'f::“ stop MASA NHB $300.4(3A) STANDARD, AS MCDIFIED BY JSCOBA00A.
SUNSEQUENT PRE-TEST INSPECTION OF DEC PAMEL ASSY INCLUDES AN AUDIT
FAILURE MAY OF LOVER TIER [NSPECTION COMPLETION, AS BUILD CONFEGURATION
REQUERE MAMUAL VERIFICATION 10 AS DESIGN ETC. (SPAR/GOVERNMENT REP. -
BRAKES, MANDATORY 1MSPECTION POLINT)
CREW ACTION
REQUIRED. A TEST READINESS REVIEW (TAR) WHICH INCLUDES VERCFICAT1OW OF
TEST PERSOMNEL, TEST DOCUMEMIS, TEST EQUIPMENT CALIBRATION/
REDUNDANT PATHS VALIDATION STATUS AND HARDUARE CONFIGURATION IS CONVENED 8Y
AERAINING QUALITY ASSURANCE IN CONJUNCTION M1TH ENGINEERING
eeseeevensaannn RELIABILITY, CONFIGURATION CONTROL, SUPPLIER AS ASPLICASLE,
1) SRAKE SUITCH AND THE GOVENMENT REPRESENTATIVE, PRIOR 10 THE START OF ANT
ggl‘tzagmn THE FORMAL TESTING (ACCEPTANCE OR QUALLFICATION).
ACCEPTAMCE TESTING (ATP) INCLUDES AMBIENT PERFORMANCE,
2} SPEC 95 THERMAL AND VIBRATIOM VESTING, (SPAR/GOVERNMENT REP. -
REASSTCNHENT MANDATORY ENSPECTION POINT).
(10 RECOVER
ULt INTEGRATION OF DEC PAREL, RHC, THC AND MCIU, INSPECTIONS ARE
FUNCT EONALTTY). PERFORMED AT £ACH STAGE OF IN1EcRATION, wnién INCLUDES
: GROUNDING CHECKS, BXTER COMMECT CABLE VERIFICATION, COMNECTOR
INSPECTION FOR BENT OR PUSHBACK COWTACTS EIC.
SUB-SYSTEN PERFORNANCE YESTING (ATP), INCLUDES AN AMBIENT
PERFORMANCE TEST. (MANDATORY INSPECTiOW POINY).
SAMS SYSTEMS INTEGRATION, THE ENTEGRATION OF MECHANICAL ARM
SUBASSEMBLIES AWD THE FLEGHT CABIN EQUIPMEMT 1O FORM THE SRMS.
INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
INCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, WIRING ROUTING,
INTERFACE CONNECTORS FOR DENT OR PUSH BACK COWTACIS ETC.
SRMS SYSTENS TESTING - STRONGBACK AND FLAT FLOOR ANBIENT
:5?;?';"“& TEST. (SPAR/GOVERNMENT REP. - MANDATORY INSPECTION
PREPARED BY: HFVG SUPERCEDING DATE: 11 SEP BS APPROVED BY: DATE: 24 JUL 9 CIL REV: 1
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CRITICAL ITBHB LIBT

PROJECT: SRM
N

ASS'Y

oWENCLATINE S DAL PAREL

H UBSYSTEM
E. siIm!!vl : SHEET:

—4&

FHEA
REF.

FHMEA
REV.

NAWE, QTY
prauinG utr.
DESIGHAT ION

FAILURE MODE
AND
CAUSE

FAILURE EFFECT
oN
END ITEN

HDWR / FUNC.
FIaL
CRITICALITY

RATTONALE FOR ACCEPTANCE
A-PASS, B-PASS, C-PASS

250

PROCEED/STOP
Sul

cH,
ory-1
NE 452-0102-
1105
£D 92020
SHEET 2

MODE 3 "
LOSS OF
oureutr,

CAUSE(S):
t1) OPEN
CONTACT.

{2) POLE
FAILS 1IN OFF
POSITION

1F PROCEED
CONTACT OPEN,
CANNDT Sllﬂl "on
CONTINUE ANY
AUTO SEQUENCE.

IF STOP CONTACT

STOP SWITCH.

SPEC 95
OVERRIDE 18
AVAILABLE TO
RECOVER FULL
FUNCTIONALITY.

WORST CASE
LOSS CF AUTO
SEQUENCE 3tOP

FAILURE MAY
REQUIRE MANUAL
BRAKES,

CREW ACTION
REQUIRED.

REDUNDANT PATHS
REMAINING

1) BRAKE SWITCH
(FOR SAFING THE
SYSTEM).

2) SPEC 95
REASS [GNMENT
(T0 RECOVER

FULL
FUNCTIONALETY).

FAILURE HlSltII\'

THERE HAVE BEEN NO FAILURES ASSOCIATED WITH THIS FAILURE
MODE O THE SRMS PROGRAM,

PREPARED BY:

UG
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CRITICAL ITEMB L!:.:

KNS

SYSTEM: DAC SUBSYSTEM

———— A . ¢ of WCLATORET DEC PAREC Ase'Y p/H: S1 SHEET: _ S
FMEA FHEA NAME, QTY, & | FAILURE MODE FAMLURE EFFECT HDWR / FUNC, RATIONALE FOR ACCEPTANCE
REF. REV. oRAUING nEf, AND . oN 2
DESIGNAT LON CAUSE END ITEM CRITECALITY SCREENS: A-PASS, 8-PASS, C-PASS
250 1 PROCEED/STOP | #ODE: IF PROCEED OPERATIONAL EFFECTS
SWITCH. LOSS OF CONTAC] OPEN, ittt
ary- | outPuT, CANHOT START OR
NE £52-0102- " CONTINUE ANY ARM WELL NOT STOP USING THE STOP SWITCH DURING AN AUTO SEQ.
7105 CAUSE(S)1 AUTO SEQUENCE. THE SEQUEWCE U1 STIRL FOLLOW [TS PREPROGRAMMED PATH UNTIL
0 92020 (1) OPEN THE DESIRED EMOPOINT IS REACHED. SIOP SWITCH IS DESIGNED T
SHEET 2 CONTACT. 1£ STOP CONIACT INTERRUPT AUTO SEQUENCE. FOR UNEXPECTED MOTION, BRAKES SHOULD
OPEN, CANNOT BE USED 10 STOP ARM.
(2) POLE STOP' AN AUTO
FAILS IN OFF | SEQ. MITH THE
POSITION, STOP SHITCH. CREV ACTION
SPEC 95 :
OVERRIDE 13 APPLY BRAKES INSTEAD OF THE PROCEED/STOP SWITCH TO STOP THE
AVALLABLE 10 AN,
RECOVER FULL
FUNCTICWALETY.
CREM TRAINING
WORST CASE B R A
LOSS OF AUTO CREV WILL SE TRAINED TO APPLY BRAKES IMMEDIATELY AFTER
:zws:ce stop THE ARM DOESN'T RESPOND PROPERLY TO COMMANDS.
HITCH.
SUBSEQUENT MISSION CONSTRAINT
FAILURE MAY B Bt e
REQUIRE MANUAL
BRAKES, CREV SHOULD NOT ENTER ANY AUTO MODE UNLESS THEY KNOW EXACTLY
CREW ACTION WHAT TRAJECTORY THE ARM MILL TAKE AND ENSURE THAT THERE ARE NO
REQUIRED. OBSTACLES IN THE PASH OF THE SEQUENCE. I[F ARM DOES NOT
RESPOND PROPERLY 10 COMMANDS, APPLY BRAKES.
AEOUNDANT PATHS
REMAINING
1) SRAKE SWI1TCH OMRSD OFFLINE
(FOR SAFING THE |  ------ ceemas
SYSTEM).
ENERCISE DLC PANEL PROCEED/STOP SWITCH
2) SPEC 95 VERIFY 8175 IN MCIU DEC PANEL DATA BUS
NEASSIGNMENT
}ﬂf._mm' OMRSD OHWLINE INSTALLATION
FUNCTIONALITY).,
NOWE
OMRSD ONLINE TLIRNAROUND
EXERCISE DEC PANEL STOP/PROCEED SWITCH
VERIFY CORRECT DATA 817S
il
i J
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